
allowed to provide it on an integrated basis (ffS3). Extra economic costs due to structural

separation had only a minor role in the FCC decision. Subsequent to the FCC's negative

decision. the Modifi~ation of Final Judgment (MFJ) went into effect. The SOCs were prohibited

from providing "information services" (which had a very similar defInition to the FCC "enhanced

service" definition) under Section 11.0.1 of the MF1. The combined effect of the FCC decision

and the MFJ caused .voice messaging not to be offered to residential and small customers by the

90CS.21 Competing service providers did not offer voice messaging services. despite their

previous claims that the equipment already existed which would permit them to offer the services.

and despite the FCC's belief that competing service providers would offer the services (-'85.

'103). Th~ residential and small business customers did not have the opportunity to purchase

voice messaging services.

In March 1988 Judp Greene authorized the BOCs to provide transmission (but not

content) based information services. Also in 1988 the FCC beam approving comparably efficient

interconnection (CEI) plans which allowed the BOCs to provide individual enhanced services.

such as voice mnsalinl, on a structurally inteped basis. These changes in regulation permitted

the BOCs to besin to offer the voice mnsaaina services they had originally petitioned the FCC

to provide in 1981. In practice, the BOCs began to offer voice messaging services in 1990.

Demand growth for voice messaainl has been extremely rapi~ with current SOC subscriptions

at about 6 million customers. Clarly, the demand for voice messaging existed in the U.S. in the

1980·s. The tee:hnoloaY also existed to permit voice IMSSIging to be offered on an economical

basis. However, the combination of FCC replation and the information services prohibition of

the MFI delayed the introduction ofvoice messaging services in the U.S. for somewhere between

5-7 years. We now calcu1lte the effect on consumer welfare of the delay in voice messaging

services in the U.S.

21 ATliT ... told the FCC that it would not be economic to provide voice meuaging services
on a structurally ....Ited ..... but the FCC rejected the claim. Medium and larae businesses
were able to use voice IDCI"• .-vices tbrouab their inteml1 PBXs. These PBXs often had
extremely similar desips to the Central Office Switches (COS) used by the SOCs. ~ the
Nonhem Telecom switches. However. the SOCs were prohibited from usia. their COSs to offer
voice messagina services to their customers due to FCC rules and the MFJ.
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In 1994 LEC voice messaging demand in the U.S. exceeded 6 million subscribers. Voice:

messaging, along with on-line information services, has been the great success story of enhanced

services offered in the past 15 years. The average monthly price of LEC voice messaging service

in 1994 was approximately S8.00. We now consider lost welfare, asking the question of how

much voice messaging would have benefitted consumers in 1988 if the FCC and MFJ delay had

permitted voice messaging to be introduced in the mid-1980's. Initially, we will assume that in

1988 voice messaging would have accomplished the same consumer penetration at the same price

in 1988 as it actually did in 1994. To make the calculation corresponding to Figure I, we use

the estimate of the voice messaging demand curve, described in Appendix A. The main

parameter of the demand curve is the estimated price elasticity of -1.10 (standard error =0.31).

To make an exact estimate of the lost consumer welfare we use the formulae which are given in

Appendix A to this paper.22

For the initial cue of similar demand and price in 1988 as 1994, we estimate the lost

consumer welfare to be $S.7 billion (in current 1994 dollars). thUS, each residential and small

business customer lost approximately $44 per year in consumer welfare for each year that voice

messaging was delayed, which demonstrates the extranely hip costs of regulatory delay in the

introduction of new telecommunications services. Note that the economic efficiency loss to the

U.S. economy was even larger than this calculation of5S.7 billion because the calculation ignores

the contribution from voice messaaiDI services to the joint and common costs of the aacs and

the further effect that the contribution bas in decreasina other telecommunications prices. l3 The

delay caused by the FCC aDd MFJ prohibition cost each voice mesuainl user on average about

S946 using only the lost consumer's surplus.

Now suppose that the FCC bad not delayed, but instead had allowed the SOCs to provide

voice messagml .mce in 1981 on an integrated basis. For illustrative purposes, suppose that

regulation bad been biahlY imperfect and that the SOCs bad impeded competition. We will

221. Hausman. "Exact Consumer's Surplus and Deadweipt Loss." American Economic
Review 71 (1981).

23ln fact, the FCC's rules "over allocate" certain costs to l.1III'ep1ated services under Part 64
accounting rules.
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assume in this scenario that price would have been higher by 50 percent. corresponding to an

increase from PI to P3 in Figure 2.:~ Consumer's surplus would decrease by $229 million.

However. the FCC regulatory delay and the MFJ prohibition still cost consumers SS.4 billion in

lost welfare in 1993. Thus. these calculations. which are summarized in Table I, demonstrate

the very large losses in consumer welfare caused by regulatory delay in the introduction of new

goods.

Table 1: Estimated Lost Consumer Welfare in 1988 Due to Voice Messaging Delay
(1994 Dollars)

Sscpario
1. Similar to 1994
2. Hilher' price

PnulJion
1994 level
1994 level

A·amed Price
1994 price
5001. maher

Lost Welfare
SS.7 billion
S5.4 billion

As the estimates in Table 1 demonstrate. regulatory delay or regulatory prohibitions on

the introduction of new goods and services in the U.S. economy can have an especially large

neptive effect on economic welfare. Billions of dollars of losses to the U.S. economy can occur

for each year of delay in the introduction of a new service which consumers will value and

purchase. once the service is available.

This result follows from an elementary principle in microeconomics that. even in the most

extreme case, a monopolist creates sipJificant consumer welfare when it introduces a new good.

The economic reuonina is aD important factor in the result that patents are awarded for 17 years.

In the current situation where strueturI1 separation may lead to the outcome that new enhanced

services are not introduced, tile result could well be billions of dollars of lost consumer welfare

and even greater losses in economic efficiency to the U.S. economy.

!40fcourse, this hypothelical outcome would have been exuemely unlikely liven the possible
substitution of CPE·buecl substitutes through either PBXsor home aosweriDI mlCmnes.
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C. Conswner Losses from Delav in TelecQmmunicatiQns Services
Not Currentlv BeiDa Offer;d

FCC and state regulatiQn tQgether with the MFJ prohibitiQn Qn "incidental" interLATA

services, ~ interLATA service used to supply Qn-line services such as videotex or voice

messaging, has deterred the intrQductiQn of new telecommunicatiQns services by the BGCs.

Using these examples of unnecessary restrictiQns, we demQnstrate that regulatorY delay creates

very large potentiallQsses in CQnsumer welfare. We now calculate the CQst in CQnsumer welfare

of these regulatory prohibitions and delays using survey data CQllected by the Pennsylvania PUC

and another survey conducted by a BOC, SBC. We use the same methodology to compute the

losses in consumer welfare that we use above for calculations for voice messaging. While the

future prospects for any new good or service are uncertain, these calculations demonstrate how

large the losses are across these potential services. If only a few of the services prove to be

successful, consumer welfare in the U.S. will increase significandy if the regulatory restrictions

that inhibit the introduction of new services by the BOCs are reduced or eliminated.

(a> Pmee1vrit PUC Study

We use data developed in a survey conducted for the Pennsylvania PUC in a 1993

study.25 The study considered benefits to citizens of Pesmsylvania from expanded

telecommunications services. When we calculate gains in economic welfare, we do it on a

national basis usina the Pennsylvania PUC data to make nationwide estimates. We Qnly cQnsider

enhanced (information) .w:es which were included in the Permsylvania PUC study.

1. Brit'ri" Cwtmpm

The tint service we consider is expanded information services. These are the type of

advanced infGrmIdon services which would permit increased workin& at home. While the BCCs

are currendy permitted to provide some information services, they are hampered by federal and

state regulation, as well as the MFJ. About 41 percent of the respondents in the Pennsylvania

Us. Deloitte and Touche, DRIlMcGraw Hill, Pcppaylvepi. Telecommunications
Infrastruqure Study. vol. In (Mar. 1993).
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PUC study stated they would buy advanced information services. with the mean amount people:

were willing to pay being $13.41 per month (p. VI-48). Calculation of the gain in economic

welfare from these information services is $20.4 billion per year. Even if the subscription rate

were only half as large as the survey predicts, the increase in consumer welfare would still be

about $9.9 billion per year. Thus, the welfare gain from provision of information services which

would permit increased working at home is substantially greater than the gain from voice

messaging which we estimated above, because of the higher demand for these types 0 f

information services.

Another new service which received a high value from consumers in the Pennsylvania

PUC study is distance leaming and medical services by telecommunications. The amount in

increased economic welfare is in the ~e of S40 billion per year. Therefore. for the two

services from the Pennsylvania PUC study, the total increase in consumer welfare is about $60

billion per year. On a per household basis the amount is in the range of $600 per year. Thus.

introduction of new telecommunications services currently deterred or prohibited by regulation

would lead to a significant gain in economic welfare for U.S. households.

2. Small BI1;." Custpmers

We now consider services designed for small- and medium-businesses. Note that we only

calculate the direct increase in welfare using the derived demand for these services; we do not

consider welfare increases from increased employment or competitiveness of these small

businesses. We calculate pins in economic welfare using the derived demand approach for these

telecommunications services.

Interest amona SIIUi11 basi.., in advanced telecommunications services was very high

in the Pennsylvmia PUC study. One service that small busineSses responded would be quite

useful is databae use. These responses are consistent with greatly increased interest in usage 0 f

the Internet aDd on-line services such u Compuserve. In the Pennsylvania PUC study, 68 percent

responded they would buy the service at an average payment of 516 per month. Increased

economic welfare from this service is 58.9 billion per year; even with a subscription rate of only

half of the survey response, increased economic welfare would still be $4.4 billion per year.
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(b) SSC Studv

SBC conducted a study in 1994 for advanced services. Here we use the results of the

sac study. The SBC study allows estimation of discrete choice models which we use in the

consumer welfare calculations. We fmd estimates of gains in economic welfare in a similar range

to the gains which we estimated above from the Pennsylvania puc study.

As an example of a service for small- and mediwn-sized businesses, we consider a fax

overflow service. This service would allow reception of an incoming fax message when the

business' fax machine was in use. When the fax machine ceases being in use. the message would

be sent to the fax machine, or it could be rerouted to a PC which had the software to permit

printing of the fax. The gain in economic welfare as measured by the derived demand for this

service is approximately S1.4 billion per year. Even if the subscription rate were only half as

large as the survey predicts, the increase in economic welfare would still be about $680 million

per year.

Thus., for both residential consumers and for small- IDd medium-sized businesses, SOCs

could offer numerous new services if the services were not prohibited by regulation. The losses

in economic welfare to the U.S. economy total in the billions of dollars per year. Furthermore.

much of new job growth occurs in small- and medium-sized businesses. If these businesses had

advanced telecommunications services, which many large businesses currently use. small- and

medium-sized businesses would be more competitive. The overall gains to the economy when

the increased employment IDd increased competitiveness are accounted for would likely be

several times larpr thaD the billions of dollars in gains that we have estimated.

D. pgtmtieILw jo Other CmmHP't Beocfits
The loaes from delay or complete withholding of new services from the market. while

clearly the ..... cost of restrictive regulations, are not the only bann done to consumers. The

trend in telee-msUDieations markets is for providers to offer a range of services in an integrated

fashion -- one-stop shoppiDa. Indeed, a recent article cbaracterized current regulation as

anachronistic in that it prevents customers from getting services on the basis that they want.
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"Amid all the rhetoric about telecommunications reform. you don't hear much about
bundling. But this poorly understood rule banning camers from packaging equipment and
tariffed services under a single price tag .is getting increased scrutiny from critics. who
call it an anachronism. They say that the bundling rule is a regulatory straigh~acket that
makes it unnecessarily difficult for users to get integrated network solutions. ,.26

While the reference to the bundling restriction quoted above refers primarily to large business

customers, the general principle applies in all markets. By making it more difficult to obtain

services, regulation can cause a real loss in consumer benefits.

Some indication of the magnitude of these losses is provided by consumer research for

other products. We are aware of studies in which the ability to obtain services from a single

point of contaet is one of the most important factors in how consumers choose their

telecommunications services. For example, a recent BellSouth study indicated that the ability to

provide one-stop shopping gave interexchange carriers (!XCs) an advantage that is worth a

substantial proportion of price.27

In summary, while smaller than the effects of new services, which generate welfare

benefits that are a multiple ofcurrent expenditures, the convenience ofone-stop shopping confers

consumer benefits that are a substantial fraction of expenditures. Measures which artificially

constrain the offering of this convenience can be costly indeed. For example, if the convenience

of one-stop shopping is valued by consumers at 10 to 20 percent of price, which is a very

conservative estimate compared to findings for other services, the cost to society of denying this

benefit to BOC consumers would be in the SSO million - 5100 million each year.

26David 1tGIIde, "eaTier Deals Raise a Bundle of Questjons." Network World. Feb. 1995.

27Testimony of Arthur T. Smith on behalf of Southern Bell, Docket No. 930330-TP (fla.
P.S.C. July 1, 1994). This prefereoce for one stop sboppina even cuts across cultures. In a study
of Japanese consumers, we estimated that the ability to obtain callina services from a single
provider was worth about 14 percent of the averap price. TiDklthy 1. TarditT, "The Effects 0 f
Presubscription and Other Attributes on Long-DiSWlCe Carrier Choice," Presented at the National
Telecommunications Forecasting Conference, Boston, MA. May 1994.
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E. ImIl Consumer Welfare LQU

Conswners and businesses gain large amounts of economic welfare with the introduction

of new goods and services in the U.S. economy. To date, the economic cost of the prohibition

of introduction of these services by the BOCs has not been analyzed. Our estimates, summarized

in Table 2, demonstrate that the losses to the U.S. economy are most likely in the range of $50

$100 billion per year. A welfare loss of this size is about 1-2 percent of U.S. gross domestic

product. The experience in voice messaging and cellular telephone service is being repeated as

interested parties attempt to gain an advantage from prohibition or delay of SOC provision of

new services. The loss to the U.S. economy is significant.21 Funhemtore, the loss to small

and medium-sized businesses, which provide a substantial fraction of new jobs in the U. S.

economy, is also important. Overall, continued removal of replatory restrictions on the

introduction ofnew services"will lead to significant gains to consumers, small businesses. and the

U.S. economy.

Table 2:

Service type

Economic Welfare Losses Per Year From Delay in New Services

Rgj4eptial or Wpm Welfare Loss

1. Advanced infonnation services

2. DistanCe learning and medical

3. Database access

4. Fax overflow

Residential

Residential

Business

Busblas

520.4 billion

$40.0 billion

$ 8.9 billion

S 1.4 billion

S7()'Z billiOQ per year

The bulk ofthe eDbanced service revenues for the SOCs are generated by voice.messaging

services. Currently, these services are provided on an intetJrated basis with other LEe services.

21Hausman. 1994a.~., estimated that the cost ofdelayin. cellulm' telephone services was
about 525 billion annually.
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We have estimated the increase in unit costs of voice messaging that structural separation .... ouid

impose from studies performed by two BOCs. Although these studies employed separate

approaches and assumptions, the conclusions were quantitatively similar: structural separation

would increase unit costs by about 30 percent.29 Assuming that the services were still economic

to provide. such cost increases would reduce economic efficiency by at least an average of $100

million per year.

A. Jail Atlaptic

Bell Atlantic compared cash flows over a 10 year period (l995 to 2004) for their current

operation and for a structurally separated subsidiary. Based on these cash flows, we estimate that

structural separation would increase the cost of enhanced services by about 30 percent of price.

Bell Atlantic expects that structural separation would have two major impacts on revenues and

costs: (1) establisbina separate sales channels ~Quld diminish the effectiveness of the marketing

of voice messaaina, resultina in a decrease in volume relative to the current (business as usual)

arrangement and (2) additioaal one-time and ongoing costs would be entailed in making the move

and separating the operations, includina increased advertising to offset the loss of an effective

marketing channel. Consequently, revenues would decrease and costs would increase. In effect.

there are three types of diseconomies in the cost study: capital costs that are fixed over the

relevant volumes, extra out-of-pocket costs associated with the separation, and reduced

productivitY in producina the output.

Our analysis proceeded as follows. First, we calculated the net present value of revenues

and total costs, usiDI the FCC's prescribed rate of return of 11.25 percent.JO Next, we

29tJnder ditreteat sets of~ptions, the estimated cost savinas from structural integration
could well differ.

»rhe results are not vf!It'J sensitive to the discount rate. For example. the cbaqes in the unit
costs reported below chaqe vf!It'J little when a discount rate of 8 percent is used.
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calculated the cost per unit of revenue for each of the two cases.,1 The results appear in the

table below.

Business as Separate Sub Change
Usual

Present Value of 5973 Million 5696 Million (28.4%)
Revenues

Present Value of 5773 Million 5717 MilIJJ (7.3%)
Cosrl2

Cost Index 0.79 1.03 (29.6%)

The outcome that cost exceeds revenues in the separate subsidiary case means that voice

messagina has a negative cash flow. That is. if Bell Atlantic were making this buSiness decision

anew with a separate subsidiary requirement, the service might not even be offered. The resulting

losses to customers are lqe, as we previously demonstrated.

B. US WISt

U S West's study explicitly identified the extra costs that structural separation would

impose. These costs included both one-time and ongoing costs, both of which are unnecessary

if vertically integrated provisionina remained in effect. These additional costs would increase the

cost of enhanced services by 30 percent, as we detail below.

J1Because Bell A....c ...... the gme prices would prevail,in bod1 cues and that the mix
of voice meln" .-vices would remain the same, the revenUes are equivalent to a quantity
index. TheNfore, cost divided by revenue can be interpreted as a unit cost; ,

32The "buIiriM u USUIl" cash flow includes payments to the regulated part of the business
under Part 64. We removed these 'costs, because they are transfer~ rather than true
incremental costs.

J3Note that _ costs are less in this case. but that output bas decreased significant!y
conipared to the business as usual case. On a per subscriber basis, (average) cost has increased
by 29.6%.
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U S West's study assumed that structural separation would require acqumng and

equipping a new building to house personnel that are currently shared with other non-enhanced

services. In addition, the equipment now located in central offices would have to be relocated

to new facilities. Thus, structural separation produces large and measurable diseconomies of

scope.

Our approach is to quantify the increased cost caused by structural separation as a fraction

of the revenue U S West expects. We use a 10 year study life and a 10 percent discount rate.

Because of differences in tax treatment, we use three different categories of cost increases.

e.g! Costs: U S West estimates that rel~8 admiDistration personnel to a different

building would require 536 million in one-time capital costs. These costs consist of equipment

(computers, phones, and the like) and furniture. Depreciation associated with these expenditures

is tax deductible, but the capital expenses themselves are not.3
"

In order for the costs associated with capital to be recovered, the present value of pre-tax

revenues would have to increase by more than the present value of the capital expense _. while

the depreciation tax benefit reduces the size of the capital expenditure, the fact that this charge

has to be recovered in after-tax dollar increases the required revenue by even more. We estimate

that pre-tax revenues would have to increase by 541 million (in present value) to offset the capital

expenditures.

One-Timc~.; U S West estimates that structural separation would require $60

million of one-time expenses. TbeIe chirps are for the most pert associated with the labor

required to equip the adminiSlrldve buildins (58 million) and relocate the enhanced services

l4Precise calculaQon ofthe depreciation tax benefit would require detailed information on the
types of equipment and their tax depreciation lives. As a simplification, we have used straight
line depreciation over the 10 year study life. At a 10 percent discount rate and a 40 percent tax
rate, the present value of the tax depreciation benefit is about 25 percent of the capital cost.
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facilities (553 million).H For tax purposes. these expenses are deductible in the year that they

are incurred. Therefore, revenue would need to increase on a dollar-for-dollar basis to reco""er

these expenses. We ~sume that these one-time expenses are incurred in 1996. The present value

(in 1995) is. therefore, about S56 million.

Annual Expenses: These expenses include the annual lease for the administration building

(SI3.5 million) plus ongoing expenses related to the' relocated facilities (S18 million). 36 The

present value of these expenses over the 10 year study life is about S194 million.

Total Costs: The present value of capital, one-time, and ongoing expenses is about $292

million. This is the sum of the present values of the capital costs ($41 million), one-time

expenses (S56 million), and ongoing expenses (S194 million). Therefore. ongoing expenses

account for about two-thirds of the adeled costs.

Rnmuc: U S West projects that enhanced services revenues will grow at a rate of about

10 percent annually through 1998. We extended this rate to the end of our study period (2005).

The revenue projection grows from about 595 million in 1995 to about 5250 million in 2005.

The present value of these revenues is about $960 million. Thus, the cost increases produced by

structural separation are over 30 percent of expected revenues.37

We view this estimate as conservative, beeillse it docs not account for the decreased

effectiveness of marketina UDder sttuetural separation. Because LEe business offices would no

longer market enhanced servi~ a cost-effective sales channel would be closed off. Thus. U S

35A 1990 U S West study estimated that the equipment relocation expenses would be about
$44 million. We have iDcreaec1 this estimate by 20 percent to account for inflation between 1990
and 1996 (till y.- in which relocation is assumed to occur).

36Again, we adjusted the SIS million in annual expenses from the 1990 U S West study to
account for inflation.

37This percentqe is not very sensitive to the discount rate. For example. at 8 percent. the
additional costs are 29 percent of revenue, and at 12 percent, 'these costs are 32 percent of
revenues.
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West would incur the additional cost of either increasing marketing expenses by employing I~ss

effective sales channels and/or facing reduced revenues over which to recover the increased costs.

VI. Summary and Conclusions

Requiring structural separation for the BOCs' enhanced services would impose large costs

on both consumers "and the BOCs themselves. New products and services may simply not be

offered to consumers if structural separation is mandated. The loss to consumers from

withholding such products can well be in the tens of billions of dollars annually. Even if the

products were still produc~ costs would be higher, on the order of S100 million annually for

BOC voice messaging services. Finally, structural separation inconveniences customers by

denying them the benefit of one-stop shopping. Such integrated buying is a growing trend in the

industry and customers, as ':Vell as aocS, are harmed by selectively withholding this ability from

the BOCs' enhanced services.

In contrast to these clearly identified and large losses, thebenetits to competition from

replacing non-structural safepards with structural separation is problematic. The robust markets

for enhanced services strongly sugest that anticompetitive behavior is absent, and the ONA

processes themselves seem to be conducive to non-discriminatory network access at prices that

do not disadvantage unaffiliated providers. On these grounds, we conclude that the costs of

replacing non-structural safepards with structural separation far exceed any benefits to

competition that could conceivably arise.
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Appendix A

(l) FomwlIC for Consumer Welfare Calculations

To estimate the overall effect on consumer welfare, we use an exact consumers surplus

approach using the expenditure function for the log linear demand curve. 1. First, we use the

expenditure function calculated in Hausman (1981), equation (23 )31:

where A is the intercept of the demand curve, a is the price elasticity, and S is the income

elasticity estimate. The compensating variation is calculated from equation (1) where y is income:

cv • {(I-a) y-I [P..x -Pen) .. yU.I)}"(l·I' - y (2)
(l +«) t

The compensating variation is used to calculate the effect of price changes on consumer welfare.

FOf the case of a new aood, the expenditure function from equation (1) is used to

calculate the compensated (HicksilD) demand curve, and the "reservation" Of "virtual" price is

calculated; see HauSIDIII (19M).39 This price can be used in the expenditure function of

equation (1) to calculate consumer's surplus from introduction of the new good.

3'J. HauSlll8l\ "EXICt Consumer's Surplus and Deadweight Loss," AmericIg Economic
Review 71 (1981).

39J. Hausman, "Valuation of New Goods Under Perfect and Imperfect Competition." MIT
Working Paper (June 19M).
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(2) Econometric Results for Voice Messuina

Data on demand for SOC voice messaging was available for 14 states over a 4- year

period. 1991-1994. A log-log demand specification. consistent with the consumer welfare

methodology developed above. was used. Fixed effects for each state were included. as weU as

state specific time trends to allow for the growth in demand of voice messaging as potential

customers become iI)creasingly aware of the service. To account for potential joint endogeneity

of demand and price. we use the Hausman-Taylor (1981) approach of prices from different

markets as instruments for prices in a given market40

The model fits quite well, with the standard error estimated to be 0.042.41 The estimated

price elasticity is -1.10, with an asymptotic standard enor of 0.31. Th~ the estimated t-statistic

is 3.5S. which indicates quite precise estimation.

'&oJ. HauS"'1D and W. Taylor, "Panel Data and Unobservable Individual· Effects."
Econometrica (1981).

41(0 terms of an R1 measure for an OLS regression. the RZ would be 0.999, although this
measure is not appropriate for an insUumeotal variable estimator.

• 27 •



March 1995

JERRy A. HAUSMAN
MlSS1ICbuseus Institute of TecbDololY

Department of Ecoaomics
BUildia, E52·271A
Cambridp 02139

(617) 253·3644

EDUCATION:

OXFORD UNIVERSITY
D. Pbil. 1973 (Ph.D)
B. PbiL 1972

BIlOWN UNlVD.S1TY
A.B. (SuIIID Cum Laude), 1961

THESIS: •A 'l'1IIonIica1111d Empirical Study of ViD.... IavtltIDllllIIId Productioa ia urell BritaiD••
Oxford Uaivmity. 1m.

tS? . 2 Pm' . g l' 2gf'nrm
t '7 'PI.., t " D ''-' o(lw'·",
vw= tio"L Dr1""' of Ecqnomjg

1992
1979
1976-79
1973-76
1972·73

FELLOWSHIPS. BONOItS AND AWAItDS:

PbilelalClppa
ManiIIll Sc:boIu at Ode..... 1970-19'72
Sc:boIInIaip II NufIWd CoIJqlt. Oxtont. 1911-19n
Fellow 'of EcoDoaaIIric SociIIy. 1919.
Frildl Medal of 1M P.coaomIcric Society. 19tO
FiIIIIr-sdRalu 1Acan for ....~ Society, 1912
lo11a ... Clan: Awud of 1M~_ eo-IIIic A8aciati0a. 1915
JICGb ManaIIIt l..tctIn far till~ SociIty. 1911
ADrica Ac:8dIm1 of Arts_~ 1991.

EMJ.ILOYMENT:

MASSACHUSIm'S JNm1VI'E Of TECHNOLOGY
1*"Jr' Ie a'aD H Pmfe'
" Dg S ;01......

1916-1'
1912-13

VISITING APPOINTMENTS:
v.v Pm, " 1fIn1llll. . 27 ScIpJl
vww Pm""'oL HtmIIl Ugjyenity Dren" of IsMOlllica

1961-70
U.S. ARMY. ANCHOllAGE. ALASKA
Cgrw pf Ena,""



-2-

PROFESSIONAL ACTIVITIES:

Auociate Editor, leU Joymal Qf Esggomjg. 1974-1983
Auoc:iace Editor, BIRd loy. of Esgppmig, 1984-1988
A.uocWe Editor, ECQOOMriCl. 1978-1987
Reviewer, M....... him, 1978-1980
AmericID Edicor, llyn of fSf'?lic SlwljP, 1979·82
Allaciate Editor.'''' ofNdic Eq==jg. 1982·
~ Editor. J'" of AMI. Fee?Mrie. 1985-1993
M'" of MIT CIIltIr for s..., ..~ Policy a..-rch. 1973·
lb ~. NIIiaaII .... of EcOIIOIDic ...... 1979-
M A-.icIa StadIIical AIIaciI&iaa eo-a.. OIl !DerIY S1aliIUcI. 1981-1984
Special Wi_·(MaIIar) for tbe HoaonbleJ. I.. Bartell. U.S. Diltriet Court for tbe
E-. Ditcrict of New York iii CaM De NnMaY. Ips., 1911-82
M.... of.Gov..,'. Advilory CouDeil (MallldluettI) for a..v....TautiOG.

1914-1992
M , eo.... OIl NaIioaaI Stili••• 1985-1990
M NIIioeIl AJ:"" of Social ....... 1990-
M 0--;_ to bviII U.S. TftMII SIMi.. 1990-1992
DincIat. MIT T irMou EcaDomiCII ••••1d:& Pra,nm. 1911-
BoIId ofDinlclon, n.-.1aIai...... f,.. TtItcoID UDivenity, 1911-
M........ Caaf'er.-. OIl IIIccJD IIId W.th. NIIiaaal a- ofEcoaomic~.1992·

PVBLICAUONS:

I. Ernnwetrin

·Miaimum MIlD Square Esci8ton .. Robu1t Rear-ioa.• Qdml lui"of 5.... April 1974.

·MiDi... DisIa:e ..Ma~LiblibDocI EIci... of SCNctunlM~ ia~•• delivered at
tbI Euros-a &080..... ea.,n., ONDOble: """"1974.

·Full-1afonaatioD IDIanI.-Il VIriIbII Eltilllltioa of SiDaltIDIOUI Eq1IIIioeM~.· AeeIe of Icpaqgjc lid
SgsjIl ¥W,g .,~ 1974.

·EsU.-&iOIl ..III'-- ia NmIi... Stncaaral Modell.· Awl' qf Ecqnqpjc .. Sqcial Urermmnt. wilb
E. Beradt. La Hall." I.H. Hall. October 1974.

•AD IaItnaII-.I VIriIItIe ApprOIdl to Full·latormatioa EsUIDIton iii Lu-r aDd Certaia NoaliDMr
EcoIIIaIllltric ....... IigPI.... May 1975.

·SimulllDlOUl EqlJIlioeI with !non iii VuiableI.· delivered at WiatlIr EcoDoaaecric Meeciap, SID Fraac:ilCo:
December 1974; pubI'" iii 19wpl of iscIIomIqjg 5, 1977. pp. 319-«)1.

·SociaI Experi_tIIioD. TnD::IIId Diltributiou. and Efftcieat Eltilllltioa.· dIIivInd at tbe World
EcoDoaaecric Coqrwa. Toroaro: Au.. 1975; ECCIIQIMrica, willa D. Will, J.. 1977.

..A COIIditioDal PIobit Model for QualiCilive Choice,· delivered at World EcoIMHDIUic~ TOIOII&O:
AupIt 1975; MiT WorItia. Paper 173. April 1976; ECODgmtlrjea. with D. Will. March 1971.



-3-

PUBLICATIONS cont.:

OOSpecificatioa Teau ira Ecooometrics.OO MIT WorkiD, Paper ItS. JUDe 1976; EcOllOmetrjca. 1978.

OONoa.-Raadom MiuiD, 0 ....• with A.M. Speace, MIT WorkiD, Paper 200, May 1977.

•Attritiaa Bill ill &periaDtai aDd PIIItI Daca: n. Gary Jacome Mainteuaee EXper1meDl.OO with D. Wise,
J.F. Klllllldy School WorkiD, Paper. May 1977; Econcmwriq. January 1979.

OOMiIIiq Data aDd self Se1Ictioo ill L.arp PmeIs," with Z.G~ and B.H. Hall. Harvard ECODOmics
o.p.n.at WorkiDa Paper, AUlUlllm; delivered It INSEE coatinDce oa. Plllel Data, Paris: Aupst
1911; Aw. de rINSES. April 1971.

ooStnaficalioG OIl Eadopaous Varilbl. aDd Estimatioa.• wida D. Will. J.P. lCeaMdy ScIIool WorIciq Paper.
J..-y 1971; delivered It eME CoIlfwreDce. April 1"1; ill 1llI ApalDja of DipW Economic QaIa. edt
C. MaaIti .. D. MePIddID. MIT,... 19.1.

·IM pcobit de cboix qulilltifl, • (.AI......ve Coadi.... Probic Speciftclliou for qualitative Choice••)
(Ie Venioa), s.p.lllblr 1911; URI report 08 cliIcfta cboice model•• ."..red It INSEE Semiaar.
Parir. May 1971; Cthjtg dy __ d'iganotMrie. 1910.

.n. &coaoa.tricI of Labor Supply CD CODvu Bud,. s... isgppjs 1.Iqm. 1979.

•,.. DIIa aDd UaobIervable IDdividull Effecta.· with W. Taylor. MIT Wortiq Paper 225. Econometrica 49.
Nov...... 19'1.

•CoaIpuiq SpeciftcalioD T_1IId C1IIIic:I1 TIIII.· wida W. Taylor. Aupa 1910. Economic Ltgm, 1981.

.,... Effect of1'" OD~ ExperiaDa.. iavi_.... It PiNa Worlcl ECGIIOGIIIIrica Coafenace. Aupst
1980; ill MveS" ill W. HildebllDd, Cambridp Uaivenity 1912.

"Sample Delip CoaIidentiaaI far ChI VInDODl TOO U. Survey,· with JohD Trimble, Jgymal of PublicUM
a.ra. 9. 1981.

"ldeatifiCltioa ill Siad_....... Systeall with CovariIDce ReIIricIioaI: AD IDIInazMatai Variable
Iateqmltltiaa.· wida W. Taylor, December 1910; EcqpoMrig, 1983.

·Stoeblllic ,"'"•• ia .. Siaalltioa of Labor Supply,· pr•••Dted It NIB com-, JIDUII'Y 1981; in IIIS;."'.S '.... M. P...... Uaivenity of Cbicaao Prw. 1983.

"11Ie Deli.. IIId ,...,. of Social .. EcaDolDic EXper1ID11lIl,· invited paper far 43n1IDterutioaal SWistical
Iuhtute MIICiD,. 1911; Btyin 'of dIIISI.

·Speciftcaaioa IIId EJciIMQoD of SilllullIDIOUI Equation Models.· ill Hrd!pgqk of Esgaomttrig. edt Z.
GrilicbII1D4 M. lDIrilipaor, vol. 1, 1983.

"FuIl..1DforDtioG EstiIllltOn,· ill Kou-JohuoD, EocycI9I!!ltia of SWiejgl Scjea,vol. 3. 1913

.~ Variable Estimatioa,· ill Kocz·JobDsoD. Encyclopedia qf SterisjqI %i-'s vol. 4, 1984



-4-

PUBLICATIONS conL:

-Specificatioo Teats for the Multinomial Lo.it Model. - with D. McFaddea, October 1981; EconolDltrisJ, 1984.

-Ecoaometric Modell for Couo.t Data with ID ApplicatioD to the Patents RId) Relationship, - with Z. Griticbes
aad B. HalJ, NBER WortiD. Paper, Aupt1981; EconometriCA, 1984.

-The ECC*nIIICrics of Noalu-r Bud.. Sets, - Fisher-Shultz lecture for the Econometric Society. Dublin:
1912; 2s;gpgmeqjg, 1915.

-". J-T.... a Hlu...... Specificl&iOll T..,- with H. Pesana, November 1912; Ec;pppmjs Ltttm. 1983.

-S".,. AdjUItIIIIaC willa M_DDI Error Preseal. - willa M. WatroD, May 1983; 10llmal oftbt AgwriSIR
$Wjesiql Aepsjm, 1915.

-Efliciet EstiIDltioD.. IdlatificllioD of Si_tIDIOUI Equaaiae Models with CoYuiIace Itertrictioal. - with
W. New.y IIId W. Taylor. October 1983; EsgpoMJ'ica. 1981.

"Tecba.ic:I1 PIobl-. ill Social EzperiDldatioll: COlI V.... Eue of ADIl,.- willa D. Will. in JEll
Exwi,.1Itjga. edt 1. Hausa-1IId D. Wi•• 1915.

-EmJn is VIriab_ ill PlMI DIIa,- willa Z. Grilicbel.1'" qf 'pwnlp. 1916.

-Specifyia.1IId TIItiD. Ecoao-mc Models for 1taDk..ordlnld Data, - with P. Ituud; lqymal of Ecsmpmetdsis.
1987.

-SemipualDlUic l-.afiealioa IIId EsaIllllioD of Polynomial EIIOII is Variabltl Models, - willa W. Newey. J.
Powell ad H. Ic1IiDara. 1916,1'" offsoaq",.,;g. 1991.

-F1aible PIrIaDIuic Elliwtjoe of DuIIIiaa ... CoatpeciD, RiIk Modell,· willa A. Ha. November 1916,
mriIId Jaauary 1919. JMMI qf 6MIjId 'i'rr"-r'iI. 1990.

-~ kime«jcw of NOIlI... !non is Variab1el Modell willa few~ • willa W. Newey and
1. Powell, 1911.

-NOIlIilllV !non ia VIriIbIII: EItiN'ia' of So.. Eop! C1arveI,- IICOb Mancbak Lecture of the
EcoDomrtric SocieCJ. Caahena 19., forthcomin, ill Journal of Ecappgwrig.

-0ptiDI~.. 51.a.1 Adj_1 of Updated Data: AppIicaIioa to Housia. StIltS,- with M. Watson.
10ymIl of" Api-· ,....., ,,-em Pm_Una. 1991.

-5••_ AdjUIIIDIDI of Tnde 0-.• willa It. JudIoD IDd M. w..... ed. R. Balclwia, IeItjp4 the Nymbm:
U.S. TrW jg tht Wqdd EsswmY, 1992.

·N~ 1IIi__of Euct Caatumen Surplus aad Dtldweipa to..• willa W. New.y, 1990, revised
1992. IW¥iIed 1995, for1lacoalia.~

-MilcluliftcatiOll of a 0epeadeDt Variable in Qualitative Repoue Models, • willa F. Scott-MortoD, !Dimeo
December 1993.



PUBLICATIONS conL:

D. Public finance

-The EvaluatiOD of Results from Truncated Samples. - with D. Wise. Anpal. of Economic and Social
MMlJlnwat. April 1976.

-DilCODtimloul Bud.- COftItrIiJdI aad EstiIlllli9D: The DeDDd for HOUIiq.- with D. Wise, I.F. Keuedy
Scbool Wortiq ,.... Iuly 1977; Beyin' of Eqmgpjs; Snpd•• 1980.

-TbI EffIc& of TIUIiaa 9D Labor Supply: EvalUIIiD. eM Guy Neplive IacoIDI Tax ExperilMllC. - with Ci.
B~. October 1977; 19yrMI of Pglitjql Esgngmy, D«elllblr 1971.

·AFDC Puticipl&ioe -,.,..... or Trauitory? - cWivenId 1& NlD-NSF ee.rer..ce. Au.. 1978; ill
Ppn frpm till Eygw Jsgppnwqjg MMtjna. edt E. CbInIIiI. Narda Hol1lDd: 1911.

"Tbe Eft'ect of W.... T... aad Fixed COllI OIl Waa.·, LaborF~ PIrticipI&ioa•• MIIdl 1919; p....ted
1& SSIlC-NlER eoar..ce OIl Tultioa. CambricS... ED....: Iu. 1979; lQP1P11 of PubJic icqppmjg,
October 1980.

"Tbe Err.:t ofTUil OIl Labor Supply,- """1& JraoIdap CaefInac:e. 0ct0bIt 1979; pubIiIIaId ill Ha
TUM Attw;t Fsnnnis ...,.. eel. H. AaIGIl aad ,. ,..... Broakiap: 1911.

-1Dcoaae IDd PayroU Tax Policy IDd Labor Supply,· .".....a 1& St. LouiI Fed. coafenGc:e. October 1980; in
De S_x Siclt EQic" of Fsnnnis Policy. edt G. B...... St. Louis: 1911.

·Iadividual RetiRmlGt Decilioal UDder. Employer-Provided P..aoa PIIa IDd Social Security,· with G.
Bun&.I. 1oymI1 of Public EcgMupjg. 1912.

-lDdividual RacinaIIIt .. Sniap DIci__•• willi P. Di·...... 0ctDItIr 1911; ...... 1& SSaC-NBER
eoar..ce OIl Public EcaDoaIia. Chford: J1IM 1912; 1MIII ofNPlis 'k""";;'. 19M.

-a.w-c IDd UDIIIIPIoy-11IIaviar of 0IdIr M-.• willa P.~. pr..... 1& BIaokiap Coafenace
9D till "'pd. NOYIIDber 1982; iD H. AaIGIl aad G. B...... BtIiI..' wi EPawjc lMayior,
BmokiDp: 1914.

-Tu Policy" u.......".... I--=e EffIcIa 9D Labor Supply,· May 1913; iD 8"";U OI!tIIc'tI to
Fsnnnis ....... M. Wldatlr. 1914.

-Social Sec:arity, H.l1Ia S.... IDd aecuea-t•• with D. Wi.. iD prn. J-, wi JpdjyjdMi Choice. edt
D. Will. 1915.

"Tbe EffIc& olTu. OIl Labor Supply•• ,......, 1913: in Hphlok 0' PgIdjc fre.=jq. ed. A. AuerMch
aad M. FeidIteiD. 1915.

-Choice UDder Uacertaiaty: The Decisioe to Apply for Disability Inauraace. - with I. Ha1perD. JovmaI of
Public Jeopomjg. 1916.



PUBLICATIONS cont.:

"Houebold Behavior and the Tax Reform Act of 1986." with 1. Poterba, October 1986; 10urnal of Economic
Pmpectives. 1987. ~so published in French in ApnIIes P'Ec:onomi' It de SWjstjgye. 1988.

"InvolUDtary Early Retirement IDd Consumption." with L. Paquette. ed. O. Burtl... EConomics of Health IOd
A&iD&. 1987.

"~ TautioIllDd SocilllasunDce in Chiaa.· in Sipo-U.S, ScboJm on Hot Iayt jp China's Ecopomy.
1990,

"OIl CoBtiDa- ValUIIioD M......... of NODUle VU1*." willa P, Oi..... in Ccmtjpwt V....tjopj A
Critical AlprtjMl, ed, I, Hauswn. 1993,

"Doll~ ValuaUoa M.-. Pn_..? Experi.-l Bv.....• with P, DiaIDoDd. O. lAoaard. M.
Deaaiq. ia Cmuie-' V....i A Qi'iel &-'tie" tel. I, HM__• 1993,

.~ ValUlliola: II s.. N............ No N1IIDber?" with P, OialDoDd, December 1993.
fOf'hcomin. ia J", of J!sqppgjc PelnqtiyM,

m. 'm"d Mia Mg'*

"Project IndepeacIaIce Report: A am.w of U,S, EaIraY Neldl up to 1915.· Btlllgwml of Ecgpomi£!.
AUIUIIal 1975,

"IndiviclUll Oilcounc brei and die PurdIuI and UtiliJllioD of EaItIY Usia, DurabltI." Mrr EneraY
LabonIory Workin. PIper. J...-y 1971; BtU JqpnwI of F£mpmjg. Spriq 1979,

·VoIunwy Participlliae in die AriJDIIan. of Da)' Elec:Iricit)' Ex.......• widl D. Ai.... May 1978:
de1iwred 1& EPRI CaUIrtaoI aa T.. of DIy Priciq, J_ 1971; 'ia 'I!PII IIport, MoMtig.. AgalYSjs
of Eltclricjty DIIwd by T. of DIy. 1979; ItII JMMI of";wu*'. 1910,

•A Two-level E1ec:tricit)' D-.d ModIl: EVIIuI&ioIa of die CoaDIcticur TlDoOf-Day PricinI T-.• delivered
1& EPRJ CaUIrtaoI aa T.. of Day Pric:inI; willa D, Mcf..... ia EPRI Repod, MaHin.. Analysis
of J1Mtrjsjty llerwd byn.of Diy. 1979; 19ymaI of EcaooMric;s. 1979,

• As••••ina Pot ni.1 Deaad for Electrie Can. • with 5, ..... and 5, Cardell. prweared It EPlU
Coo 1979; 19pnwl of Jsgapnqig. 1911,

·A..' ......, and VlIiclIIioaofEMl'l)' M....• pre.atId .. EIA-NBS coaf'el'ace OD Eatru MocW•• May
1980; ia Val"''' A "... of FWD Mgde1•• ed,S, 0 •• WIIbiqtaa: Deputaat of
eo--ce. 1911,

·Euct Cou"'.... SurplUlIDd Deldweipc1.oll,· workiD. pipit 1979. Asjeriw Icggpjc Btyjtw, 71. 1981.

"Appliaace PuIdIaII .. U... AdapCaIiaa to a PeI_t Ti.. of Day Eleecricity RIIiI Scbedule.· with J.
Trimble, Au.... 1983: 19wnaI of EcaooMrig. 1984.



·1.

PUBLICATIONS cont.:

"cvaluatill, the Costa aacl _fi.. of AppliaDce EffieilDCY StaDdards,· with P. Joskow, MIT EaerlY Lab
Workia, Paper, MIT·ELI2005WP; A_SIft Esonomjc Revjew, 72, 1982.

·IDfonaItioD CollI. Competitioa lad Collective RateIDlkiD, ill the Motor Carrier 1Ddustry," PreIIIlted at
CoafereDce Oa Coueasual Decisioa Makin" AmeriCIII Uaiversity, AUJUSt 1982; AlJMriSlft UNymjty Law
Bnip'. 1913.

"AD Ovem.w of IPfS.· ,.....ted II EIA-NIS~ CD EaeraY Models. A.... 1912; iD Inl!rlDldilte
,..,. fortsgIjp. SV'" ed. S. 0.. et al., WIlIbiqtoe: 1913. .

"CboioJ of CoaIetvatioll Actioas iD the AMS,· November 1982; iD Ecwty SimlMim MgdeI•• ed. R. Crow,
1983.

"'-... BaD: s.daiaa fOr a Lq StrIICtUre•• wida B. Hall ... Z. Gri1icbeI. in kW dp Collggyt
'srm"M,je sit It 'r:I:ea Puis: 1983.

·TbI ....... for 0pci0aII Local MeIIuNd Telephoae Service." ill M"Win' Ip ...*"', Pricig and
MerIseiu BMlitill, EII& 1..IaIiDI: 1983•

......... lAD: Is n... Lq?" wida B. Hall aad Z. GriIidIeI, 1915; m._.' Esonomjc Beyjew,
1986.

·PIa DilcriJDiDltioa aacl Pateat Policy," wida 1. MIcKie-MalaD. 'ell'" of Es=n=in. 1911.

"RelidlDtiIl EDd-U. t.o.d Shape EMi.... fiom WboIe-Houe Metered DIra." rgg TFIIWtiggJ Oft Pqwtr
5y... 1911 (wida 1. Scbidt. P. VIOIO. _ M. au-).

·Co!DpICitioll i.aT~ for I.Iqe U.. ill New York." with H. Warellld T. Tardiff.
TtlwmmunkNi- in a ca.e"Emritp_. 1919.

·1aDovatiOD lad IDIematioGaI TrIdI Policy." Qafpnl Btyin of fecn. Ppljcy. 1911 (with
1. MKKie-Muaa).

"The EvolUIiaD of till e.tnl 0ftIc:II Switdlladustry," wida W. E. 1ColIIherI. 1917: ill ed. S. Bndley IDCll.
H·'_, ...9'",,". it T* -.igIjqnt, 1919.

·Futun~ ia T......icatioIII." 1917; ed. S. BrIdley IDd 1. Hat.... F." OJWjtign ja
TeIep' ......J 1919.

"10iAt V..... Stnfeaic AlI__.. CoUaborIQoa ill TtJecoaaamic:Iaioal." p--.d It 1DfenIIIioaal
CoafereDce OD 1_ V..... ill T.....ic:ttiODI. Oc"*r 1919. &c 'riP. 199t•

. •AD Ordered Prubit Model of IJdra..day Securitiel Tndin,." wida A. 1.0..C. MtdtiDIay. I..of Ein-ial
EPP""isJ. 1992.

·A PropoIId MtIbod for ADal)'Ziq Competitioa Amoa, Differeab.ted ProdacII." widaG.l.IOIIUd IIld J.D.
Zoaa. AIaIjtM Law 19ymal. 60. 1992.



·8·

PUBLICATIONS cont.:

-A Utility-Coasistellt Combined Discrete Choice aad Couat Data Model: AuaIiD, Recreatioaal Use Loues
Due to NatUral ResoUrce Damap, - with O. Leonanl and D. McFaddeD, October 1992, 10_ of Publi£
Ecopgmjc;a. 56. 1995,

-Olobl1 Competitioa ud Te1ecoaunuaic:ati.- ill Brldlty. sul" ed., QlobtIjptjog. IeclUJolQ'y and
CogptjtiOA. 1993.

-The IWl 0pIntiq eo...- ... ATaT V.-ture A1noId IIId British TelecoallDd Odlen Come to tbe US, •
p.-rred 1& Harvud ••'11. Coat.ace oa IDtIrDa&ioaIl TeI«:onuauaieatiou. 1991, ill Bl'ldley, SUl.,
eeL. QIgMIjptigp. T...... wie-m. 1993.

-Competilive Aaalysil with Difl'lnatialld ProductI.- with 0. LeounI aDd D, lou. September 1992.
fortbconaiD, ill Muir p.Egmpmjt. de SWi..,

-The Effectl of die B..tup of ATaT OIl IeIephooe PeMtntiOCl ill die US.- with T. Tardiff aad A. Beliaflllte.
Awjsep Isqpmpjc BtyMw, 1993.

·ProIi....... of NIIWOrb ia TeIeconIaaaieatiou.- eeL D. Ala"" aDd W. Siebel. NftOrks. IgfrMtrystug.
apd till Nnt. fpr 'w''', UaiYlllity of MidIi.."-. fordlcomiD. 1995.

·The Efia of SupII'IIIrI ill die NBA: Ecc.omic v.... aDd Policy,. with 0. Leaaud. milDIO May 1994.

·V"UlliOll of Nn 000dI Uadet.Perfect IIId Imperfect CompetitiOCl,- MIT WortiD, Paper, luae. 1994.

-Cellular Tel.....~ Compecitioa MId Replatioa, • mimeo. 1.. 1994.

-CoIIIpItitioa ill Loq 0-...1IId IctuiP-I MarbtI: Ef&cta of die MfI.· 1994. foJtbcomiD, in Joumal of
M..... PI 'lsi*" ...... 1995.

-The COIl of Cellular T............. mi... 1995.

JOINT UPOR'l'S. TEStIMONY, AND lOOKS:

-Ptoject IDdep••": M ECGDOIDic AItaIysiI.- T...... Btrin. May 1974.

-'I'M FEA'...........defice Report: TtltilDOllY before Joint Ecoaontic Conuaitlle.· U.S. Coa......
Marda 11. 1975.

-EDtqy o.-ad ill die BDA PIaD.· with D. Wood. EDeraY Labonfory RtpoIt. Au.... 1975.



·9·

JOINT REPORTS, TESTIMONY, AND BOOKS cont.:

•A Note OD Computational Simplifieatioas and Exteasioas of the Conditional Probit Model, - EPRI repon oa
choice models, ~mber 1977.

·Labor Supply R.... of M.... to a Ne,ative Income Tax,· Tesaimoay for U.S. Senate Fiaance
Subcommittee OD Public Aullllla, November 22. 1978.

•AppliaDc:e Choice with Time of Day Priciq, - Ea.erJy Laboratory Report, JlIluary 1980.

-0-.. Cboice M«*l1 with Uacercaia Attributel, W 0It Rid.. Natioaal Laborarori. Report, JlIluary 1980.

-1JIdiYidual $aviD,. Behavior, W with P. Oiamoad, Report to the NatioaaI Coaaillioa oa Social Security, May
19m.

·W'" Accu_IIIioD - with P.~. Report to die~ of Labor, May 1982.
•A am.w of IPFS,· to die E-v IIIfor..aoa AIIDCY, F...., 1912.

-A Model of HtIIiq S,.. aad AppliIDce Cboice, - with J. Bertovec aad J. R•• Deceaaber 1983.

-1.IlIor Force Bebavior of 0ldIr M. After IIlvolUllCUY lob to., - widl L. PIquette, Report to DeputmlDc of
Hell... HUIIIID Sen-., o..mber 1985. .

·PoUUIioa aad Work Day. Lost, • with O. Wise aad B. 0ICr0w, NBER Workiq Paper. llDU11')' 1914; Revised
1985.

WDemtad for 1DtIrItIte 1.oaI DilllDCe Telepboae Service, • wi... A. la_ aad T. Tardiff, November 1985.

·CoaIpetitioa ia lbe IafonMcioa Mabt 1990-, A...... 1990.

IIw Cb'irt wi Uti'i...pi ' ..... un I)MPIM. .... J. HnIFM, Palo Alto: EPlU, 1911.

bjeI EI_...., ed. J. R. I IIId D. Wile, Chicaao: 1985.

fE...:u;Co;g--_lIiilitimtlll.iiRLlllI.....·· ••'II.Ii1.117II...... S. BndIey lad J. H_, HIrIard: 1919.

Cgptipett V....• A Cd'ie' AMniel, •. 1. Hatwnen. North HoIlaDd, 1993.

QW;...T' m .. 0mWiW. .... s. Bradley, 1. Hal_, R. Nolaa. HIrvIrd 1993.

-TbeWeI,.,. CGII to ... US Eco8aIayof 1tepIatDry ReItrictioa illT~,- ll1lU1r)' 1995.

EPP"iF fmws of PertnI+' U.S. Qsppigbw I.... Tbe WEfA Group, Burlisatoa. MA.
F-.ry 1995.

JAHI1aI


